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INTRODUCTION
The 1990 River Quality Survey included the sampling of aquatic macro-invertebrates for
biological assessment of river quality throughout the United Kingdom. In England and Wales
the survey was undertaken by the National Rivers Authority (NRA), the River Purification
Boards (RPBs) sampled in Scotland and the Department of Economic Development (DED)
undertook the work in Northern Ireland.
Approximately 7750 sites were surveyed, the majority of which were sampled in spring,
summer and autumn. Standard collection procedures were used and the sampling strategy was
compatible with RIVPACS (River InVertebrate Prediction And Classification System), which
has been developed by the Institute of Freshwater Ecology (IFE). Most of the remaining sites
were sampled in a single season only, in order to extend the scope of the survey. For a
variety of reasons, a few locations were sampled in just two seasons.
Samples were sorted for the families of macro-invertebrates included in the Biological
Monitoring Working Party (BMWP) system. Taxa present were recorded on site data sheets.
Sample processing and recording techniques varied from region to region.
In order to undertake this massive programme of fieldwork and sample processing, a large
number of new staff were employed by the surveying agencies. In view of the number of
staff involved and the variability of sample processing techniques, it was recognised that an
independent quality control exercise was necessary to promote a consistently high level of
reliability.
The IFE was contracted to undertake an audit of the sample sorting and identification
performance of each NRA region, RPB and the DED. This report collates the results of 11
samples audited for Highland RPB. The IFE was not required to perform any statistical
analyses nor interpretation of the results of the audit.
SAMPLE SELECTION
Nearly all samples from the 1990 River Quality Survey were sent to IFE for storage. They
were catalogued on arrival and placed in crates, such that individual samples were readily
accessible. A stratified random selection of samples for each sample processor was then
made. Selection was undertaken by IFE staff and no selection was made before each sample
had been received by IFE. Thus, sample processors had no means of knowing which of their
samples would be audited.
The total number of sample processors employed nationally during the survey was
considerably higher than that anticipated at the outset. As a consequence, the number of
samples audited per processor was limited by the need to keep within the contracted overall
total of 700 samples. A minimum of 4 samples was audited per processor, except where
individuals processed very few samples or did not process material from each of the 3
seasons.
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Sampleselectionwas weightedtowardsspringsamplesin order to giveearly feedbackon the
blindspotsof particularsortersand problemsof identification.
3. SAMPLE PROCESSING
Biologistsprocessing samplesfor the 1990 Survey were instructed to sort their samples,
ideally within the laboratory,and selectexamplesof each scoringtaxon within the BMWP
system. In most cases, the invertebrateswere placed in a vial of preservative (4%
formaldehydesolutionor 70% industrialalcohol)and the BMWPtaxa were listed on a data
sheet. The vial of animalsand the sortedmaterialwere thenreturnedto the samplecontainer
and preservativeadded. Thus, each sampleavailableto IFE for selectionfor audit should
have included:
a list of the BMWPFAMILIESFOUNDIN THE SAMPLE
a vial containingrepresentativesfromeach family
the preservedsample
When these three elementswerepresent,the sequenceof operationsat IFE was as follows:
The remainderof the samplewas sortedand the BMWPfamilieslisted
The familiescontainedwithinthe vial were identifiedand listed
A comparisonwas madebetweentheRPBlistingof familiesand thoseidentifiedfrom
the vial by IFE
A comparisonwas made betweenthe RPBlisting of familiesand those foundin the
sampleby IFE
"Losses"or "gains" from the RPB listing of families were noted. In the case of
"gains", each additionalfamily was'identified,where possible, to species level, in
order to clarify any specificrepetitiveerrors.
For a number of different reasons, some samples did not include a vial containing
representativeexamplesof the familieslisted on the RPB data sheet. These sampleswere
avoidedfor audit, where possible. When selectionof such samples was unavoidable(eg
wherea particularsorter wouldotherwisehave beenexcludedfrom the audit exercise),only
operationsa), d) and e) abovewere appropriate.
Severaldirectiveswere issued to IFE relatingto the treatmentof BMWP taxa. Terrestrial
representativesof BMWPscoringfamilies,animalsdeemedto have beendead at the time of
sampling,cast insect skins, pupal exuviae,empty mollusc shells and tail ends of "living"
specimenswere to be excludedfrom the listing of families present. Trichopteranpupae,
althoughnot routinelyidentifiedby many biologists,were to be included in the listing of
families.
4. REPORTING
The results of each sample audit were recordedon a standardreport form (Table 1). For
auditsampleswherea vial of animalswasincluded,the comparisonbetweenthe RPB listing
and the taxafoundin the vial by IFE was shownin box A of the reportform. Discrepancies
could be due to carelessness,misidentificationsor errors in completingthe RPB data sheet.
Familiesnoton the RPBlistingbutfoundbyIFE in the remainderof the samplewereentered
in boxB of the report formunder"additionalfamilies". When the familieslisted as "losses"
in sectionA of the report form werecomparedwith the full list of familiesrecordedin the
sample by IFE, some apparent losses from the vial were offset by the presence of those
familiesin the remainderof the sample. Thesetaxawere thereforelistedin the "losses"box
of sectionA and the "gains"boxof sectionB and were neithera net loss nor a net gain. In
thesecases, the familiesweremarkedwith an asteriskin both boxes. Sucherrors are noted
as "omissions"in the table whichsummarisesthe resultsfor each season(Table2).
Speciesidentifications,stateofdevelopment(egadultor larvalcoleopterans)andthepresence
of a singlerepresentativeof a familywithintheremainderof the samplewererecordedin the
notessectionof the reportform. Wherethe RPBdatasheetindicatedthat a familywas noted
and releasedat the site, this was recordedin the notes sectionbut not includedas a "loss",
even thoughthe family was not foundin the vial.
For thosesampleswhichdid not containa vial of animals,box A of the report form was not
applicable(N/a). Familiesnot on the RPB list but present in the samplewere listed in box
B under "additionalfamilies"as before. Familiesrecordedon the RPB list but not found by
IFE were indicatedon the left handsideof box B. If the vial of animalswas retainedby the
RPB,entriesin this boxcouldincludethe solerepresentativeof a familywhichwas removed
by the RPB, a family seen at the site whichescapedor was released(withoutmentionbeing
madeon theRPBdata sheet),inaccurateidentification,the wrongfamilyboxbeing tickedon
the RPB data sheet or the familybeingpresentin the samplebut missed by IFE.
Resultsof the audits of individualsamplesare presentedin Table 3.
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TABLE 1. The IFE Reportform
1990 RIVERQUALITYSURVEY
REGION
SEASON
SORTER
AQC OF BMWP FAMILIES
AQC - BIOLOCICALSAMPLES
RIVER
SITE
SAMPLE CODE
A. IN VIAL B. IN SAMPLE
LOSSES
A
--
VIAL BMWP FAMILIES NOT
FOUND BY IFE
ADDITIONAL FAMILIES
FOUND BY IFE
Differencesbetween:
BMWP families listed
on sample data sheet
and
BMWP families found
in VIAL by IFE


B
--
SAMPLE BMWP FAMILIES NOT
FOUND BY IFE
ADDITIONAL FAMILIES
FOUND BY IFE


Differencesbetween: (This box only completed


BMWP families listed when no vial supplied


on sample data sheet
and
BMWP 'familiesfound
in SAMPLE by IFE
with sample)


NET LOSSES NET CAINS
NOTES
GAINS
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TABLE2. The 11 samplesauditedfor HighlandRPB, with sample sorter initials and numbers
of taxa 'lost', 'gained' and 'omitted'
River Site Sorter Losses Gains Omissions
SPRING
Strontian Anaheilt EG 1 5 0
Spean Corriechoille EG 1 5 0
Morriston TorgyleBridge EG 0 1 0
Halladale Millburn JH 1 5 0
Little Gruinard Road Bridge JH 1 2 0
A'ghairbhe Weir JH 1 3 0
SUMMER




Dundonnel Dundonnel EG 0 9 0
Halladale Forsinain JH 0 3 0
Farrar Culligran CB 0 3 0
AUTUMN




Findhorn Coignafearn JH 0 1 0
Peffery Foderty EG 1 3 0
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TABLE 3
Results of individual sample audits
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1990 RIVERQUALITYSURVEY
REGION
SEASON
SORTER


AQC - BIOLOGICALSAMPLES
RIVER
SITE
SAMPLECODE


HighlandRP0 Strontian


Spring Anaheilt


EG NRA12 0960
LOSSES
AQC OF BMWP FAMILIES A. IN VIAL B. IN SAMPLE
GAINS


VIAL BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONALFAMILIES
FOUND BY IFE


Differencesbetween:



BMWP familieslisted
on sample data sheet
and
BMWP familiesfound
in VIAL by IFE
1 Sericostomatidae 2 Limnephilidae
B
--
SAMPLE BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONALFAMILIES
FOUND BY IFE


Differencesbetween: (Thisbox only completed


i) BMWP familieslisted when no vial supplied Caenidae3 

on sample data sheet with sample) 4 Chloroperlidae


and


5 Elmidae


ii) BMWP familiesfound
in SAMPLEby IFE
6 Lepidostomatidae


NET LOSSES 1 NET GAINS 5
NOTES 2 Anabolianervosa _
3 Caenis rivulorum
4 Chloroperlatorrentium1 only
5 Esolus parallelepipedus(larva)1 only
6 Lepidostomahirtum 1 only
REGION
SEASON
SORTER
AQC OF



1990 RIVERQUALITYSURVEY
AQC - BIOLOGICALSAMPLES
RIVER
SITE
SAMPLECODE


HighlandRPB


Spean



Spring


Corriechoille



EC


NRA12 0968
BMWP FAMILIES A. IN


VIALB. IN SAMPLE
LOSSES GAINS
A
--
VIAL BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONAL FAMILIES
FOUND BY IFE
Differencesbetween:
BMWP familieslisted
on sample data sheet
and
BMWP familiesfound
in VIAL by IFE
1 Curculionidae
Chironomidae
2 Helodidae
3 

SAMPLE BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONAL FAMILIES
FOUND BY •IFE


Differencesbetween: (Thisbox only completed


i) BMWP familieslisted when no vial supplied 4 Caenidae


on sample data sheet with sample) 5 Perlodidae


and
ii) BMWP familiesfound
in SAMPLEby IFE


6 Limnephilidae
NET LOSSES 1 NET GAINS 5
NOTES 1 Terrestrialspecies
2 Larva - Hydrocyphonsp.?
4 Caenis rivulorum1 only
5 Isopeilagrammatica
6 Halesus sp. 1 only

1990 RIVERQUALITYSURVEY
AQC - BIOLOGICALSAMPLES


REGION HighlandRPB RIVER Morriston
SEASON


SITE


Spring Torgyle Bridge
SORTER


SAMPLECODE


EG NRA12 0910
AQC OF BMWP FAMILIESA. •IN


VIALB. IN SAMPLE
LOSSES GAINS
A VIAL BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONAL FAMILIES
FOUND BY IFE
Differencesbetween:
BMWP familieslisted
on sample data sheet
and
BMWP familiesfound
in VIAL by IFE
None 'None
B
--
SAMPLE BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONALFAMILIES
FOUND BY IFE


Differencesbetween: (Thisbox only completed


BMWP familieslisted when no vial supplied 1 Hydroptilidae


on sample data sheet
and
BMWP familiesfound
in SAMPLEby IFE
with sample)


NET LOSSES 0 NET GAINS 1
NOTES 1 Hydroptilasp. 1 only
REGION
SEASON
SORTER
AQC OF



1990 RIVERQUALITYSURVEY
AQC - BIOLOGICALSAMPLES
RIVER
SITE
SAMPLECODE


HighlandRPB


Halladale



Spring


Millburn





NRA120859
BMWP FAMILIES A. IN


VIALB. IN SAMPLE
LOSSES GAINS
A
--
VIAL BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONALFAMILIES
FOUND BY IFE


Differencesbetween:



i) BMWP familieslisted 1 Sericostomatidae 2 Ephemerellidae


on sample data sheet
and
ii) BMWP familiesfound
in VIAL by IFE
3 Lepidostomatidae


B
--
SAMPLE BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONALFAMILIES
FOUND BY IFE


Differencesbetween: (Thisbox only completed


i) BMWP familieslisted when no vial supplied 4 Perlidae


on sample data sheet with sample) 5 Hydroptilidae


and
ii) BMWP familiesfound
in SAMPLEby IFE


6 Simuliidae
NET LOSSES 1 NET GAINS 5
NOTES 2 Ephemerellaignita
3 Lepidostomahirtum 1 only
4 Perla bipunctataI only
5 Hydroptilasp.
6 Simuliumreptansgroup I only
REGION
SEASON
SORTER
AQC OF



1990 RIVERQUALITYSURVEY
AQC - BIOLOGICALSAMPLES
RIVER
SITE
SAMPLECODE


HighlandRPB


Little Gruinard



Spring


Road Bridge



JII


NRA12 0888
BMWP FAMILIES A. IN


VIALB. IN SAMPLE
LOSSES GAINS


VIAL BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONALFAMILIES
FOUND BY IFE


Differencesbetween:



BMWP familieslisted
on sample data sheet
and
BMWP familiesfound
in VIAL by IFE
1 Nemouridae None
B SAMPLE BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONALFAMILIES
FOUND BY IFE
Differencesbetween:
BMWP familieslisted
on sample data sheet
and
BMWP familiesfound
in SAMPLE by IFE
(Thisbox only completed
when no vial supplied
with sample)
2 Caenidae
3 Elmidae
NET LOSSES 1 NET GAINS 2
NOTES 2 Caenis rivulorum
3 Limniusvolckmari(larva)1 only
1990 RIVERQUALITYSURVEY


AQC - BIOLOGICALSAMPLES


REGION HighlandRPB RIVER A'ghairbhe
SEASON


SITE


Spring Weir
SORTER


SAMPLECODE


TB NRA12 0891
AQG OF BMWP FAMILIES A. IN VIAL B. IN SAMPLE
LOSSES GAINS


VIAL BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONAL FAMILIES
FOUND BY IFE
Differencesbetween:
BMWP familieslisted
on sample data sheet
and
BMWP familiesfound
in VIAL by IFE
1 Sericostomatidae 2 Limnephilidae
B
--
SAMPLE BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONAL FAMILIES
FOUND BY IFE
Differencesbetween:
BMWP familieslisted
on sampledata sheet
and
BMWP familiesfound
in SAMPLEby IFE
(Thisbox only completed
when no vial supplied
with sample)
3 Leuctridae
4 Chironomidae
NET LOSSES 1 NET GAINS 3
NOTES 3 Leuctrahippopus
REGION
SEASON
SORTER
AQC OF



1990 RIVERQUALITYSURVEY
AQC - BIOLOGICALSAMPLES
RIVER
SITE
SAMPLECODE


HighlandRBA


Dundonnel



Summer


Dundonnel



EG


NRA12 0895
BMWP FAMILIES A. IN


VIALB. IN SAMPLE
LOSSES GAINS
VIAL BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONALFAMILIES
FOUND BY IFE
Differencesbetween:
BMWP familieslisted
on sample data sheet
and
BMWP familiesfound
in VIAL by IFE
None 1 Baetidae
2 Perlodidae
3 Lepidostomatidae
B
--
SAMPLE BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONALFAMILIES
FOUND BY IFE


Differencesbetween: (Thisbox only completed


i) BMWP familieslisted when no vial supplied 4 Hydrophilidae


on sample data sheet with sample) 5 Rhyacophilidae


and


6 Hydropsychidae


ii) BMWP familiesfound


7 Goeridae


in SAMPLEby IFE


8 Brachycentridae



9 Simuliidae
NOTES
NET LOSSES 0 NET GAINS 9
1 Baetis scambus,B. muticus 8 Brachycentrussubnubilus
2 Isoperlagrammatica 9 Simuliumcryophilumgroup
3 Lepidostomahirtum
4 HydraenagracIlis,Helophorusbrevipalpis
5 Rhyacophilasp., Agapetussp.
6 Hydropsychesiltalai1 only
7 Silo pallipes1 only
.


1990 RIVERQUALITYSURVEY
AQC - BIOLOGICALSAMPLES


REGION HighlandRPB


RIVER Halladale
SEASON



SITE


Summer


Forsinain
SORTER



SAMPLECODE


JH


NRA12 0861
AQC OF BMWP FAMILIES A. IN


VIALB. IN SAMPLE
LOSSES GAINS


VIAL BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONALFAMILIES
FOUND BY IFE


Differencesbetween:
BMWP familieslisted
on sample data sheet
and
BMWP familiesfound
in VIAL by IFE
None None
B
--
SAMPLE BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONALFAMILIES
FOUND BY IFE
Differencesbetween:
BMWP familieslisted
on sample data sheet
and
BMWP familiesfound
in SAMPLEby IFE
(Thisbox only completed
when no vial supplied
with sample)
I Lymnaeidae
2 Caenidae
3 Hydroptilidae
NET LOSSES 0 NET GAINS 3
NOTES 1 Lymnaeasp. (juvenile)I only
2 Caenis rivulorum
3 Hydroptilasp.



1990 RIVERQUALITYSURVEY
AQC - BIOLOGICALSAMPLES


REGION HighlandRPB


RIVER Farrar
SEASON



SITE


Summer


Culligran
SORTER



SAMPLECODE


CB


NRA12 0903
AQC OF BMWP FAMILIES A. IN


VIALB. IN SAMPLE
LOSSES GAINS


VIAL BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONAL FAMILIES
FOUND BY IFE


Differencesbetween:
BMWP familieslisted
on sample data sheet
and
BMWP familiesfound
in VIAL by IFE
None None
B
--
SAMPLE BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONAL FAMILIES
FOUND BY IFE


Differencesbetween: (Thisbox only completed 1 Oligochaeta


i) BMWP familieslisted when no vial supplied 2 Caenidae


on sample data sheet
and
ii) BMWP familiesfound
in SAMPLE by IFE
with sample) 3 Hydroptilidae
NET LOSSES 0 NET GAINS 3
NOTES 2 Caenis rivulorum1 only
3 Hydroptilasp.



1990 RIVERQUALITYSURVEY
AQC - BIOLOGICALSAMPLES


REGION HighlandRPB


RIVER Findhorn
SEASON



SITE


Autumn


Coignafearn
SORTER



SAMPLECODE


JH


NRA12 0948
AQC OF BMWP FAMILIES A. IN


VIALB. IN SAMPLE
LOSSES GAINS
A VIAL BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONALFAMILIES
FOUND BY IFE
Differencesbetween:
BMWP familieslisted
on sampledata sheet
and
BMWP familiesfound
in VIAL by IFE
None None
B
--
SAMPLE BMWP FAMILIESNOT
FOUND BY IFE
ADDITIONALFAMILIES
FOUND BY IFE


Differencesbetween: (Thisbox only completed


BMWP familieslisted when no vial supplied 1 Leuctridae


on sample data sheet
and
BMWP familiesfound
in SAMPLEby IFE
with sample)


NET LOSSES 0 NET GAINS 1
NOTES 1 Leuctra inermis1 only
REGION
SEASON
SORTER
AQC OF



1990 RIVERQUALITYSURVEY
AQC - BIOLOGICAL SAMPLES
RIVER
SITE
SAMPLE CODE


HighlandRPB


Peffery



Autumn


Foderty



EG


NRA12 0937
BMWP FAMILIES A. IN


VIALB.IN SAMPLE
LOSSES GAINS


VIAL BMWP FAMILIES NOT
FOUND BY IFE
ADDITIONAL FAMILIES
FOUND BY IFE
Differences between:
BMWPfamilieslisted
on sample (iatasheet
and
BMWP families found
in VIAL by IFE
1 Brachycentridae 2 Goeridae
B
--
SAMPLE BMWP FAMILIES NOT
FOUND BY IFE
ADDITIONAL FAMILIES
FOUND BY IFE


Differences between: (This hos only completed


I)BMWP families listed when no v iti Isupplied 3 Capniidae


on sample data sheet
and
ii) BMWP families found
in SAMPLE by IFE
with sample) 4 Chironomidae
NET LOSSES 1 NET GAINS 3
NOTES 2 Silo pallipes
3 Capnia bifrons I only
4 Tanypodinae, Tanytarsini
